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m*t*»*-rsxa-efe*^i:*i#fSi:^*ii«ai d 

-^sw»-r5xe(4. wta#»jKs»*-r^xgr*fe 
«t^«ii««i. 2fccfcl^4a)L^-r^^/»MSlc|^K<z> 

Loit t>+t^ c i: ^ 4#a-r 4iS«« 9 ICIBKO)* 
ft: t> 3S ^ » L It aJ*t it ^ *«i L T 3fe 4t S ^ 



saiBSffiicsL. fflffiwe^s^s:^* tor flat-* 

lcfii^ri^«c:i:*i^lSt-r'6»«Si 3*><fct/i 4t^ 
[000 1] 

SS±(Oft^M S K^-r * XS ^ * #® »:Sg(DSi 

[0002] 

(SS) coisig§PT*fe*^'<;ua5fcj:t/x*vvaj[-«4 
[0 0 0 3] cc-c. *KimsrM*. ';;i/\fflic*5t>T 

5^^^^'<;ua5tPfi;. K^;ua5ANt)Ox/M^flill::(fi]*>o 

[0 0 0 4] ccDck-j^^iaxfiacDSa^Hti. ey^ii 

hU>^^-^/^V*(D h UV^"* S i 't^x/NtOaffilCfl^ 

-Sr I E (Reactive Ion Etching) XSrgC^o 
[0 0 0 5] -rJfe*?**. 01 5rc^-rJ:3lC. S i -t^x 
/\9 0±(Ci/Uzi>S^bM9 1 i:S i 02 IB9 2«ta)a 

cfcai::. JitE/\— Kvx^S-7X^(cLTS i -t^x/xg 

O^R I E^lC-CJl^y^V-^^L. hU>5^9 3$ff^^-r 

-SBSI::. S i -J^x/xg oa>'<^;i/fflfc«ki;x*y i;gp(c 
(*. -fiftlc. ^tt3g^9 4;t)^^^-r*o C4xl*. R I E 

Oleics i:*itedtii^3b<s i '^jL/\9o<D&m\ziiM 

[0 0 0 6] B8Pg)!»^1^::^S^o>:*— 4''-T% 

TT.^^ hitA<3a^-<^:l^:w:l::^t^ h U:>^9 S^iKSfi 

<ff^fia'r*fra^)(DR I E::^p-tr:^^f*T*l*. ^'^^uSUfc 

3o 
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[0 0 0 7] ftttS^fi9 4(ii§^lCj;i'J^*>^*,r*fe-S 

SS/»<g:*:-ei o Aimift< ictisy, s i -irx/xg 

0<D»i2l^fe'g)tM*3>'P-irX^lcflStiL. /<— 

[0 0 0 8] »f«(^£9 4CDfgt£(4. «£5tEc»:y. CDE 
(Chemical Dry Etching) j^lc J: y fTt:)ttr L^€^o ^ 

[0009] -^Ur. CDE^^ffit^-C. ^vXh95 

ssfigA^K^-r-s (018) o ^(D^. 
^ftauri^fcui^x h9 5*5ij»-r4 (019) o 

[0 0 10] CDE^-Ctt. T^/'v-fXa®* UvX h9 

<f(Dfziib. "ftt" (*>Ba-r«36^ s«Dco "fit" <Da*« 

t)0^|cJtj;S-r'5)[Hlfl9 6*<IS^fcdC) (HI 8. 01 

[0 0 1 1] zomo^^seit. ^xSjaR-ctT*?*!, 

-&CMP^(DjliDXB$lc^;^ h;5)<.^^y^<. Fp1Sil::'S:^ 
[0 0 12] jfi^. #»{*SI«<0»Ri::f*. 

n ^ O *fr*t*4 f cfc * SSe5^*<D Baa * aSiJ ^ ^ ^ # 

[0 0 13] i|^«t*:SeaiJSXS*(cfclxT't7x 

a. x-;vajfcJ:U:a®l::ftS-r4RumcD(ft^T*fc 

[0 0 14] CCDcfcd^^R uMcOfifc^:*?*^: LT. 3^^E 
— ftftlcffll%t>tL'5(DA<CVD^-efc^o CCOS^. S@ 

[0 0 15] ^fc. x/^->^aicfetxrx->i;*-v hu 

/^*>^3a^ (Ru) iHiyji^ircfc^Ruiso<^s*3ti:< 



[0016] l^■r^^a>fi£m:^a^^-y■<^. rus^kscd-i? 
x/\a)'<'<;uffl. x-/i;gpfe-siM*s®i::i4. RuK*^ 
ttgUTt^-So ca)aa)'<'<;u»^ir^*«LfrRuK 

[0 0 1 7] K^;Ugp§||ctt^LfcRu^<7)t»^(4. 

*ci:y. '^x'v hx-^^v^f^iCcfcyftt^+irt^So s 

:J^®fflJ'N(Di5i y j^<i^g$ iSS-r -5 c y ^y^i L 

[0 0 18] LA^L. RuMCD^-^. ^^U— h*<1 O 
nm/m i nSfiT*fc-&fcA. 1 tJcSfc y (D^^fe^H/J^ 

fcofco Ti6(cfi£gjcLfcRu^Kt*-r'&C<i:*< 
T?#-r. C*i$Kt^-r'6l::l*T**x-;^>y-C?*«»J 

oigisrccfc-sox^v hx^y^^^y^M-jto-r-Sj^^^^^fe 

[00 19] 

(*. co[)aa)S®ffi*xa){»^^ CDE^^^::«fcyfto-cl^ 

-So LA^L. "fit" l4>Bi8-r«*^ ««[Jfl) "tt" (OS* 
[00 2 0] ^fc. ^^'/<iy^n^tLX(DRum<DB 

[002 1] ±^mmi^ALxut^*itzi, 

[00 2 2] 

(c«^a)-g|J»$}f^^-r*XSi:. ffllBSfia)H«SfiPte 

cfci/a®<^'>^^< <bt-:^$p^-r^xg<t$-^-r^c 

[0 0 2 3] ^fr. :$:$g^(c^<&^g3SSI4. 
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[0 0 2 4] :timmzm^m<ommmmit. Wimm^^ 

[0 0 2 5] *lieS(C«^#^{*SS<7)aijt:^/^l^cfc*t 
[0 0 2 6] ±Ummit. :*:%^(w0g^9fS%Slc«^tj 

[0 0 2 7] *j^^(c^^'5#«i*secDai3g:S/^. 

[0028] ( 1 ) mm<D:f3^itm^m.myj^vs>^o 

[0 0 2 9] (2) Jil2HS«£ia**tt. 

[0 0 3 0] (3) ±epe:7'<;i/A(^. &mt(Dmm 

[003 1] (4) ±IBWB:7-< JUAIi. SIfiCOjaJigP 

[0 0 3 2] (5) ±iawB:?'f 

[0 0 3 3] (6) ±lS5»tti*a>»^ttl*. ZP^J\.2x^V 

[0 0 3 4] (7) ±ie5iii<*l*. Slt>?i1H**^t><*:'S 

[0 0 3 5] (8) ±Ummy ^ JVM.Oy ^ )VM<{t. ?* 

[0 0 3 6] (9) ±iBWS:7-f ;uAii, 5^— :/«a>»^ 

xmiibizu^^oizmm^omt^mzmm't^o 

[0037] (10) ±is@S?5li:SSii. aimttcDS 



[ o o 3 8 ] (11) ±i5@sse:sie(*. ffies-ao) 
[0 0 3 9] (12) ±iEassiai^. sffi immizvi 

[0 0 4 0] (13) ±t^mm(Dy5^it$t^x&^o 

[O O 4 1 ] (14) MB<0S4i|cSfi±lc^iS$ij^$ 
[0 0 4 2] (15) 9fli(D543r::«}eSK±(::^l*:$ 

3S-rxg (^s) *^L. PBii*at5*^t>g^^-r^o 

[O O 4 3] (16) wsftciwiittffi*^-^ — Lr 
[0 0 4 4] (17) ±iB^-^»— li. ±KStea)«w 

^(iS«lc3t^M«r^Xie (^S) S3fecDtkf§lA 
^l^^*i6'5XS (^a) fCcfcyffdo 

[0 0 4 5] (18) ±IB^-^— fi. Sffia>@»SPfc 

^ifmm(D<i^ti:< t^-yjizHmr^m (nmm) (Dm 
mizmr5i^xmm^i(^f^^:x^m (¥a) \z^i)noo 

[0 0 4 6] *«IMCD±IB<f^UJ|w-eoteCDBM4h»r^ 
[0047] 

[ o o 4 8 ] (mi cDHjSSif^®) *llliSff^®rMi. h u 

X LtzmmMixi:9^^'t ^yjmz-DisxtA 

[0 0 4 9] ^-r. 01 5*>«kl/Hl 6lC7F:Lfctt*<D 
Xg|C^^£l^. S i '>x/N9 0±|Z/\— KVX<79 1 . 9 

2*}l$fiKLfcft. c:(0vx^7*mt^x: hu>5^9 3$^j^ 
^■r^c :ic-ef*. /\— Kvx'j7<Di/y=i>S<bJi9 1 

<DJl$r*2 0 O n m. S i 02 ^ 9 2 (7)J1* li 9 O O n 
mi:L. hU>^9 3a)BlPg* O. 25//m. SE** 
7 /i m<h"^'5o 

[0 0 5 0] ^XiZ^ m 1 6 (OR I Exfi-e**LfciH* 

-rmms&m^mi^x^^^i^B 4<o^^^'n5o m^ 

(a) (is i '^x/x^il*^ hLfcttS8*a±*^'bMfc« 

mm. SI (b) (iaa;!)>bmf-«tBSST*&'5o 

[O O 5 1 ] Si Ox/\9 0(i. ±}b^b^T'f 7" 
^^;u>l*^a>tci6. ^/UT.^t^TlZtJi^^olZ'izv h 
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S i '!;x/\9 0<D'<'<JUfflC0S® (-<^>U®) 

iciicfey*<o!)a (cii^i*aai-r^j:5ic8) (dws:? 

[00 5 2] mey^J\^^2(OWkMt^h>it. WttzfA^ 

[0 0 5 3] tiL. ?i14i*:7^;UA4 36<&L^4t. 

[0 0 5 4] ^iblw, W0:7>r;UA2<S:S i 'i^x/xQ O 

fc rt ^ wsacD « e> o # * +«'f *<-c#««fc5ir 
[0 0 5 5] ca)cfc5icwii(cs4-'r-6aj»*a;?SLr 

[00 5 6] -^^^UJf^ttlCli. :^^lj-r^<b:. gl2 0{C:^ 

±mzmmt^^o{z^ 01 cb) ic^-rss© (s i 

[00 5 7] WS:7-f;UA2<t S i -i^x/NQ O^CDSffti 

®irfeit-6E*<D:fc#*C4. »tt(*:7-< juA4irffffl-r 

ft^i|£g^pi:-r*i:. T/ (pw) ^JfeSo /cf£L. 

w®:7-f ;uA2(;)Jl$i4. ffl^^gpicifcu. H-5i^'h* 

l^irt'-So J:oT. ffl**Sp;&<^'<^l/ST®±i*l::fiy 
l5(^-S?Sj::7;u^O> K^>r3^rM4. _tlEJ$fa®l::fclt 
JE <Z) IS f> o ^ I ^ ^ *<t))!)^ * o 
[00 5 8] '<'<iuer®l::ii[«IWa5»S*-r4ft 

[0 0 5 9] ziDE^Mt^-D^idkm-r^tzisbizit. m. 



S:7-f >UA2i:}ttt-r*ffi*S®i:'r«o ) A^t>ffL^ 
[00 6 0] att:WI::l*> @2 llc^-r«fe ^*x*/)<% 

Ti^tiio «sa)fflt*:5 1 ic?stt*:7^;uA4^Biy# 

ltf::a5D°p5 2^ffiSf * (0 2 1 (a) ) o 

[0061] Si 't^x/NQ oa>^'<;i/icipj/>^or. 8pa 

T*5»tt«::7-f;uA4S5l^ffi*-ro 3tMa)SB(* 
5 1(Di*j«lffil::5itt*:?-<;uA4}b<S«'r-&«fe'5l::-r 
-So ^^;uSf®a)S^MSP^l::«fJ;-r*?itt(*:?^JUA 

^^oiz. »Mcopai*5 1 a>P^i!l®^ft^fi£-r*o CKOS 

(02 1 (b) ) o 

[00 6 2] wa>lEt&ie^3&<^S(D9ffi^SlC^*<^a 

(::. »McDWi*5 1(Z)rtfi!l®^a{*M^c*sr**i^^• 
JslTlca'<*o 

[0 0 6 3] *-r. 5itt(*:7-f ;uA4^. 3tS(Z)«iH*5 

2(Z)i^ffl«®icftM*-t±'5c*s:3&:<. n&et<m&(omiz 

SW^ff^ao®*. 3¥1H*:7-f;uA4a)S®a)it«IWgP^ 

lC}e3«*:3lc. i£li-efflor*to-5 (S2 1 (c) (D^ 

o 

[0 0 6 4] c:(DfiigW3&rtfiiJS;b^t,SS«*lfill^»i^'r 
i>mMd (^0^2 1 (d) izit. r^Rldj 
•CL^^itA. ! S®*lciBKT$i>o ) y-fit5*tti*:7>r;u 
A4flJI=^iA$ii-/-rM3f)<. ^M<OPiq{4:5 2(0^|lS(0l^fi!l 

©r-fc-S) (112 1 (d) (DH^) o S§«ld(4. 

-f VUA4C0IS^* D. -VVy^* Eil-r^i:. E- (d 

/D) =wBi5ma)BiR*as-r«. 

iCicftA^^-itirct y. S§g|dii*^*o 
[0 0 6 5] '<'<;u»^tt3!)<4'Pp1^»-f 

Lt. il^Wa5^l::2FtT>SHW®3b<5»tt(*:7-<^UA4a> 

S®A^t)»L^tc'Sc*:-5lc-r*LtfJ:t^ (@2 1 (o) . 

02 1 (f ) ) o 
[0 0 6 6] Z-O^oiZ^ WB:^-f ^UA2(D^^;U®^ 

:7-f ;uA4(D?i:^TT'. n^^J^-Czft^m"^^ 

-^f commit. jUA4<Z)56>jT<i:-tiaLtrS68t 

d-eiss-r-So 

[0 0 6 7] -tn*^^. ^^;uaJ<b:(*SlllC. t^/WX® 

<7>x'>i;gpamma)ia«*pS'r*fctoi::. ^tt{*A^e> 

J^dT-SIf L^rffi5(D7K^®^faiI*fS)*^t>}¥L^T. W 

®37-f ;uA2 3!i<x»:/ vg&^jaicJE*SIS:r9 8 0 6 6. 
5Pa (=lkga/cm2) gJSf::ffitt-r 4 «fe 5 icM 
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y. s i ';?x/\9o^(ofitfitfflJA<®^LTweu— h;b< 

U na S y -r -6 «*: -5 1 Q T t > -6 o 
[0 0 6 9] WSft(3«i-r4WSS3&<S i ^:xL 

9 oa)SSffi!i(::tKa-rtii£. ,^y$fi%N-efe'&o 

[0070] siOx/\9 oa)y (^S^) (DWB 

it. y *:/5^-i2>-9-7ic<feyy *:;^a>fia^t>i±^ ur. 

S i ';7x/\9 0(D[H!iE^ihi6. y v=Fti^lf^^)\^(Om 
ttlC^ofcSZ (a) IC^-Tcfc-Sfe*! OOOOSffitZ) 

^f^-v^^KiS^ETh-r— ;u8fCcfcyffoo 02 (b) 
[00 7 1] ;l<7>cfc5^^:«^*<DWSSalc^Dl^r. iut 

[0 0 7 2] mmz?'<)\^lx : SS#4 O O 0§CD^-f -V 

ttffl#i oooosa>y-f-V'^>KA<PET:7-r;uA± 

*g3 cmCOtCD^Ox/xRSICjtJoX. -ttl-f tt4 Sflff 

ftjse : 3 oje 

[altea : 1 O O r p m 

m)& : a* (1 oa)yX;uatcy 1 Om l /m I 

IS) 

*-r. @3lc^-rJ:^l:::. fflS'l y ^ >UA 2 a 

*'!7x/\RSl::>fto-C4liRlTftftll*l±. I^PbIOJWS* 

ft^o CO) we (fflByyw^) ic^fcy^tt^eii^^s 
[0 0 7 3] :)i\z^ mm^)m(Dmmy^)VJx2 a ^tt± 

ifffl(ows:^-<>uA2 b(c«jyg^. ti:±{im(Dmmy 

'i)VJx2b\z^^^^ri\(ommi:no<, zomm (tt± 
ifws) icj:ysiiica#-r^wsyy-vii+»ici» 

'<'<;Uffi(*¥i^a*Ra3!l<anmJ5lT(Dftffi|C 

[0 0 7 4] ^ic, 't?x/\y »>^a>we*ff-5o ^-f-v 

^> K5iS7h>r— JU8^ 1 00 0 r pm-C[5]$E^i±"r3 



-i-i^izizm^tsti^o 

[0 0 7 5] CO)*. mCD^^V hiZtSl'^X. 

t$J:lfj:^:fi>mi±mzs i ';7i/\9 O^P V AXtKv 

X* s y ft »+ A< t> . UtK S>^1^ lis.® 
^fflt^rft^L. y>XL. |fe«*i±4Ci:lcJ:y. K 

[O O 7 6] C<DJ:^fC. We:7^;UA2 a. 2 b <fc l> 

[0 0 7 7] Pliji!Cc*:-St. '<'<;US»fcc*:i;x 

*vi^§^a>ftf4^^Sa>{»^ll<D®li¥7t®^3(j:^ (g| 

4) o cfeoT. 01 8. 01 9(r^Lfc«6*(DCDES 

(O "tf" (DS*tf^>-:>#(::»JC-r-&lH]ia9 6lc. *xg 
i^AKxtrtPti^CMP^cDAnxftlz^x h3!»5ja*yai^ 

[0 0 7 8] jfeytfiP^H-X-y hi:Lr^§^5a.^ 

/£. *IIJfiff^®a>WliSSl::<fcy«-ttSge<^»**tT^ 

';?x/\i«afry(D«i^«^ra*±iSo<*:5ic3»s 

[0 0 7 9] $t>ic. 0 5l::^'rJ;-5l::. ^WSSSS^ 
WS:7w';UA2A<5Ha-r«J:5lcLri»lc«^±lf. * 

s I •irx/\9oa)WSffiS3&<pr«gic3sy. x;u— h 

[0 0 8 0] $ ^ic. :4:we$ESIi^Sm^;6<«R«^a:yc 
CD ^ -c :^ ^ fi J ^ & o 

[o o 8 1 ] :$:Mesa(::(i. mm^izmmo^m^'^ 

[0 0 8 2] =E^^-mmtLX\t. ^q^l^'t^x/sCl^fe 

ikammizm'^i^xmmomj^^mi^'r^m^&t 
[0 0 8 3] mmtf}mit^^)vmt3<M*ixi^^fzi^. 
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[DO 8 4] ^mm&m(omm\t. :$i%^^a>mm^&iA 

[0 0 8 5] ^Sgffifl^fBT'l*. WS:7^;UA2(*. ^<D 
fi^3J ISJ /i^-;; X / \® icilS-r 4 J: 5 I^EE * tir l^ -5 
(0 6 (a) ) o ca)Ega)ii^. Pg:7^;i.A2;b<':7 

^fz. WS:7<;uA2a)^*I5iycD[sHEf**<'>x/Mai$E 

[0 0 8 6] ctiba)^*a#-r4fc4t>fc. WS:7^;u 

:&j£4ife* (06 (b) ) o c<DES(D^^. 

[0087] -tC-C. 06 (c) fC^-Tcfc^lC. PS^' 

[0 0 8 8] 5i*«wr48iJ*rsf«jmLf-. wmy-iJi^ 

ir. Wli:7-f JUA2i:5l##tf Lf=9itti*:7-f ;uA4 a 
-So ^^r. Wfi:7-i';uA2(D3?-<;uA(D*tM-taj4ia>S^ 
[0 0 8 9] ^fr. ?itt^*:7-<;^A4^fflt^4aJa<Dft 

[O O 9 O] ^fc. :*:||JS}^Sg(7)c*:5>^. 1 0<DW^:7 

[009 1] *t>lc. Z(Dcfco<*:'<^^u®l^>T-®filI-r-^ 
ftfi4*i**«tia-ei*. WS:7-f ;uA2a)fflif3b<'>)S<fe 

[009 2] -t^x/NtDlHlte^ P — 1 *^l^T 

[0 0 9 3] ^fc. wea)3^a-trxSfe#t. SSl:. 



[0 0 9 4] ^fz. m^mmomi^}&»tLx\t. 

a)ii?aa)(simr::j:y. ws:7-f ;^A2a)secD«^^^-t^ 
[0 0 9 5] WBaS^»<DiMt?. 7'^U7.m± 

[0096] (m 2 (DHjfiff^®) 0 1 o li. :^^m<om 
0r*fc'5o >ifc\ 01 <t*ti£-r-sa»i^ri0i 

[0097] *WgSa>b<m 1 (DUffiJ^S T*Itt0J L/C W 

mt^. ^tj:t>ib^ w@ji2 o^ffli^-scfc&So mm 

»2 0[i, PET. 7Kyxx7";ui^a)S»^«JigA^'b36: 

»ffl-r«<*:5icisa^«c^iccfcy. wsu-ha)[si± 

^Sb^Wlc0+t4o 

[0 0 9 8] c<7>*ie-e(*. wii:7-f ;uA:&^xMiiej^s 

•^fcofc. ^^ttSiJ*'!7x/\p^JilCJ»^^1i^-&fc^^)(;)»tt{* 
ffiSfiSfl^fcur. sizufflS't^x/NRSicefttS-a-^^ 

[0 0 9 9] msommmm) 01 k^. 
3CDiiffiff^®ic^4wiiSM$-^-r«jBS0Tfe4o 01 

1 (a) li-t^x/N^-tr-v hLfcttfi8$a±*^t,a/i«IBS 

0. 01 1 (b) ^ia^*^^mfr«^BS0■r•fc4o 
01 t»tE-r-6fiP»(ctt0i ti^-»-^*^*Lr&y. 

[0100] :^mml&mti<m^<DmmmBtmt^^^ 

[0101] -tcr*. *IIJSff^filT:l±. WS^l::ig^-r 
/U^mm^mn^i>/^—'r^<7MZ*iLX\t. S i 

x/\9 ocDT:^(cteit4^tfH*iasty X;u3 o^iStt-So 

[0102] jfts*ttm»iiast>'X;u3ott. f^/wx® 
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[0 10 3] WSltS. »a«MlcK/<;u®|c 

nmi.tz/^-'r^<?Mt. }t©:^(fi]fi<*[ai*>'X;u3 1 

r. ';?i/\^Slilll::itior':?xyMslfe*|p)lc35iii O 

aC03 ^a>sift^ws^^;uA2i::ffi^-r^K. *ss 

[0 10 5] {m^(Dmmm) :$^mmmvit. 7.^ 

•So 

[0 1 0 6] HI 2|::5F-rc*:o(::. vya>a<b8i9 7 

Lrffli^SRuMQ 8$/^'v^ica)cvDi£iCcfcy 3 o 
t>^. 't?x/\(D^^;uaJ. x*vi;gpj5c^u:ssD(c%3 o 
/^->^(i. -W^l^. vy>y^. ^^0>M<*:<S:<7)ci: < 
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